Differential effects of halothane and sevoflurane on hypoxia-induced intracellular calcium transients of neonatal rat carotid body type I cells.
The purpose of this study was to investigate the effects of halothane and sevoflurane on the magnitude of the increase in intracellular calcium with hypoxia in carotid body type I (glomus) cells. We wished to ascertain if the effects of these agents in single cells paralleled their known effects on the human hypoxic ventilatory response, where halothane depresses this response more than does sevoflurane. We studied single glomus cells from neonatal rat carotid bodies. Halothane and sevoflurane were administered in concentrations ranging from 0.18 to 1.45 and 0.1 to 2 minimum alveolar concentration (MAC), respectively (rat values). The intracellular calcium response to a approximately 90 s period of hypoxia was measured using indo-1 dye. We also assessed if these agents influenced the calcium response to exposure to potassium 100 mM. Halothane depressed the increase in intracellular calcium with hypoxia more than did sevoflurane (P=0.036). Although halothane was depressive at all concentrations tested, sevoflurane depressed the calcium response only at 2 MAC. Both agents also depressed the calcium response to elevated extracellular potassium-halothane more so than sevoflurane (P=0.004). The actions of the agents in single cells reflect their known influence on human hypoxic ventilatory response, consistent with the notion that the cellular process underlies the whole-body effect. The responses to elevated extracellular potassium, which depolarizes the cell membrane, indicate that (in addition to molecular mechanisms previously proposed), voltage-activated calcium channels may also be involved in the anaesthetic effect.